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Abstract
Spatial aspects of children's activities, which meet a lot of needs and within which children have endless opportunities to act, have 
a great importance and diversity. In this context, the following fields may be perceived as basic fields of children's activities:
nature, outdoor and indoor public areas and family environment-house (Tanic, Kondic & Kostic, 2010, p. 346). In addition to 
these, preschool facilities offer spatial opportunities for children's habitation, upbringing and educational accommodation. Many 
researches have shown that early childhood development is in accordance with the characteristics of the environment in which 
children reside. In his researches, Jean Piaget has defined development as a unity of the process of assimilation of the 
organism, which varies according to the characteristics of the environment.
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1. Correlation between needs and environment of preschool children
It has been determined that children development results are a consequence of the quality of time spent in 
preschool education facilities and their programs [1,2]. Preschool children require facilities with physical and tactile 
properties which will meet their needs for beautiful, imaginative, attractive space. Establishing a system of preschool 
institutionalized nurturing and education of children has enabled more quality progress of children aged 1-7. Physical 
structures designed for preschool children upbringing and education, i.e. exterior and interior environment, have a 
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multiple influence on cognitive, social and emotional development of the children. Preschool children, as especially 
sensitive and vulnerable social group, within lots of development-essential needs and demands, require interior 
environment that is the product of careful and precise design process, in other words- the environment that will 
provide comfortable, healthy and stimulating stay. Thus, the interior environment created in this manner should 
correspond with children's needs in terms of their progressive development.
Child’s development depends not only on environmental conditions, but also on child’s activities in the process of 
adapting [3]. Interior design of preschool facilities has a direct effect on children’s development [4]; therefore the 
designers’ job is to study children’s social and physical needs and design interior space in order to satisfy their 
needs. The way the environment provides both physical and cognitive development is defined following the 
Vygotzki concept, i. e. the zones of perception development and their use in communication. According to Vygotzki, 
efficient learning starts only when a child is given challenges which are slightly beyond its present functioning level 
[5]. Child's capacities and abilities, in terms of preschool environment impact, can be characterized as an opportunity 
to have active and efficient relation with the environment. Child's development during the early age implies physical 
(health condition) and motor development (gross and fine motor skills), psycho-social and emotional development 
(in terms of social relationships, culturally appropriate behavior, values, and self-esteem), and cognitive and 
language development. 
Physical environment is to provide accessory devices which will enable a child to participate in more difficult 
activities than those it has already had. Elements constructed in space can assist and support children with their 
functioning within limits of their own abilities, and simultaneously activate processes which guide towards 
improvement. One can identify children’s mental and physical needs, emotional states, social aspirations and 
influence of social environment by observing child’s activities, actions and play. In terms of space of abiding, 
discussion related to psychological needs of preschool children emphasizes a certain group of needs, which can be 
singled out in severeal groups: the most important group of needs refers to children's safety, their understanding and 
orientation in the space, then the group which refers to children's need for equipment within the space and 
possibilitiy of inspiring children to recreate the space, and group which refers to children's personality and privacy 
within the space. Analyzing the needs of a child in terms of space where it abides, the following needs are 
determined:
x Need to feel safe, secure and superior in the space;
x Need to be mentally and physically active, and surrounded by various gadgets which stimulate creativity;
x Need to achieve emotional relationship with the space, to be close to it and identify itself with it, as well as to find 
a place for being alone and in private".
Construction of environmental components which will enable a child to acquire skills and meet challenges, 
includes specific space features. The following characteristics are considered important for child 
development: safety, simplicity of use, availability, complexity, encouragement, re-construction, identity, privacy.
Interior space of physical structure should satisfy current children needs, as well as follow the transformation and 
appearance of new needs in order to satifsy them as well and challenge children further. The properties and features 
within interior preschool space which determine the development needs of a child, partly refer to the quality of 
architectural design, i. e. the quality of organization and materialization of preschool premises.
2. Indicators of effects of physical environment on preschool children
Influence on children's stay in preschool facility is perceived through the effects of designed and built 
surroundings, that is, their capacity, functional organization, technical characteristics of the space, form and 
materialization; through the effects of implemented equipment and lighting, heating, cooling and ventilating units, as 
well as the equipment that children directly use for various activities. The above mentioned factors have influence on 
children’s daily activities and their psychophysical and health condition. Quality characteristics of designed internal 
and external surroundings of physical structure, equipment and furniture will largely affect children’s daily planned 
activities. 
"Commonly accepted definition of quality in preschool education is that those are the potentials and 
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characteristics of the entire preschool environment which formulate the developmental needs of the children
(Australian Early Childhood Association, 1996)" [6]. The quality of preschool children care and nursing refers the
number of children and their social contacts with adults. On the other hand, proper architectonic space organization 
and materialization, and implementation of suitable design procedure increase the quality of children’s stay, 
especially in terms of social and cognitive sphere. As for physical environment factors, there are two basic groups: 
social group of factors which indicate the common nature of preschool facilities and space for children groups, and 
architectonic-constructive group of factors. 
According to Stankovic, as for physical environment factors, the following basic groups of factors have been 
registered:
x social groups of factors which refer to general characteristics of preschool facility and premises for children stay, 
with emphasis on: 
- The size of the facility and number of children,
- The personnel and operating system,
x architectonic-constructive groups of factors which refer to the ambience and functional characteristics of 
preschool structures, such as:
- Technical characteristics of space, and
- Space organization [7].
Based on the conducted research regarding the influence that social group of factors has on psychological and 
physical conditions, cognitive development and children's behavior, the following conclusions may be drawn:
x Size of the facility. The overall size of the facility is a regular parameter of quality and, in this context, smaller 
scale preschool facility has proven to offer preferable conditions for children development. It has been shown that 
the best development of the children and the quality of personnel performance is achieved in facility of optimal 
size which can accommodate 60-75 children.
x Number of children. High density of children in group rooms leads to more aggressive and destructive behavior 
and its impact on social and intellectual abilities and accomplishments is smaller. Initiative, concentration on the 
tasks and better group organization are achieved in small group rooms with small number of children- less than 
14.  On the other hand, this outcome directly affects the size of premises for daily activities, as well as all other 
spaces for children within the facility. By defining the total number of children in the structure, size of the group 
and the number of children with whom an individual works, the parameters for defining specific spatial relations 
in the organization of the structure are obtained.
x Education personnel and working system. Open educational system which interacts with clearly defined activities 
and appropriate arrangement of the environment, intensifies children’s interests and efforts. Harmonious behavior 
of children becomes more significant and prominent when personnel work in open educational system and with 
spatially defined activities and arrangement. When the space has specified “pockets” for particular activities, 
education personnel is engaged in activities with children in a more effective way, which implies providing
support and being involved in assignments, unlike monitoring children behavior, which is usually the case. 
The impact that architectonic-constructive groups of factors has on children’s cognitive processes and social 
behavior is elaborated in following statements:
x Technical characteristics of the space. Technical characteristics of the structure and space where children reside, 
such as acoustics, optimal microclimatic comfort, good illumination, non-slippery floor surfaces, pleasant texture 
of the wall faces and the usage of warm color, have direct positive effects on children (Figure 1). 
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Fig. 1. Kita Josef-Felder-Strasse by Hiendl Schineis Architekten, The JSRACS Kindergarten by Brooking Design Architects and Kiga
Kindergarten by AllesWirdGut.
x Spatial organization. An adequately organized space, with a correct distribution of the individual rooms, their 
optimal dimensioning, with an appropriate and good realisation and equipment, is the basic condition for the good 
and appropriate use in the future [8]. An opportunity for a child to move from dynamic environment to a room 
generally called "stimulation shelter" and "retirement space" or "sanctuary" is an important prerequisite for child’s 
later development. Children’s effort, inquiring spirit and concentration on specific tasks are more visible in spaces 
with clearly defined activities and useful arrangement than in the areas with vague organization (Figure 2). When 
"pockets", i.e. zones designed for individual activities, are clearly defined and properly equipped, children are 
engaged in activities more freely and independently, and need no personnel’s involvement. The optimal disposition 
of the structure is modified open plan- the space consists of various size units which are intended for specific
activities and open enough to offer children diverse potentials for playing, but, at the same time, the space is 
enclosed enough to make children feel protected from noise and visual distractions [7]. In this case, children are 
divided into smaller groups- their participation in cognitive oriented activities is more pronounced and children show 
more interest. In open plan facilities children’s behavior is unrestrained and they frequently participate in activities 
which do not keep them focused, while transitional type of behavior is dominant in closed plan facilities where 
children move between the activities.
Fig. 2. Kita Drachenhöhle by Baukind UG, Air Nursery classroom by Friend & Company Architects, De Koperwiek Preschool by Herman 
Hertzberger, Childcare Centre Maria Enzersdorf / MAGK illiz and Crèche Kindergarten and Childcare Centre by Kirsch architektur & 
freiraumplanung.
Therefore, the causal relations of architectonic design- ambience quality factors in preschool facilities are
important starting points in defining physical environment where children stay, which is significant for the
development of children’s cognitive processes and social behavior.
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3. Comfort and characteristics of interior surrounding
Children’s stay in preschool facilities represents, above all, an important contribution to their physical-sensory, 
socio-emotional and mental development, and plays a major part in their progress towards adulthood. Comfortable 
feeling during the stay depends on physical characteristics of preschool environment, so fulfilment of comfort 
parameters is crucial for creating appropriate space for children [9].
3.1. Space comfort
Impression and size of the surroundings depend on the perspective and certainly change through the process of 
growing up. They change as the child grows. Everything seems bigger in children’s eyes, so a particular space 
designed for adults can look rather “scary” for children.  
Group room design guidelines and basic parameters of size and volume may differ from country to country. 
Legislation in Serbia defines the surface of preschool facility depending on the capacity of the building (number of 
children) and is 6-9m2 per child; facilities intended for groups of children aged 3-7 should be 2.5-3.75m2 (around 
60m2); facilities for children aged 1-3 should be 3,3-5,0 m2 per child (around 40m2).
It is important to know that all the forms of staying space (circular, square, rectangular, "L" shaped, polygonal and 
irregular shape) are no equally acceptable, suitable and do not provide always the optimum conditions for vital 
functions. The way of organization and shaping of the staying space in children preschool institutions are most 
directly affected by the activities undergoing in these units, and which are scheduled by a working program [10].
Activities that are conducted daily in the area for children's stay and the support facilities of the group unit are the 
following: play, work, nutrition, sleeping and hygienic - sanitary requirements [11]. The age of the children reflects 
on the needs and organization of the surfaces inside the staying space and in this way is directly correlated to the 
form of this space [10].
In terms of space, children should be given enough room for undisturbed and free motion. Group rooms must be 
organized in practical manner which provides areas for children’s activities in a way that performing one group of 
activities should not disturb the other (reading, writing, listening, theatre plays, art, mathematics, space for larger 
group workshops etc.). Best method of organizing group room is dividing the whole space into wet and dry regions 
and then subdividing particular regions into zones (active, quiet, outdoors) (Figure 3).
Fig. 3. A group room: Kindergarten Barbapapà, Kindergarten in Tel Aviv, Segrt-hlapic kindergarten and the Giraffe Nursery in París.
There are some possible ways for improving conditions of the existing preschool facilities. As for space comfort, 
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one of the ways for improving comfort is creating additional flexible space by removing all excessive barriers. If 
barriers cannot be removed, the exiting walls can be replaced with new ones which have multiple functions (apart 
from their basic function, they can become part of equipment-furniture). The ideal room for children should be 
empty shell filled with movable furniture.
3.2. Air comfort
The indoor quality of air that children breathe is of vital importance for their general health and development. 
Internal air comfort depends on indoor absence of pollutants i.e. ventilation systems which pump fresh air, and the 
power of filters to remove polluting substances, activities of kindergarten users and properties of materials applied to 
structural elements and accessories. 
Ventilation system is crucial for correct air comfort of the space occupied by children. Thus, comfort can 
be enhanced by improving ventilation system. Fresh air in the room regulates air humidity, removes odor, lowers 
dust content and keeps thermal comfort in summer months.  
Special caution is needed when selecting proper finishing materials for interior surfaces such as floors, walls, 
ceilings and every other surface. Many materials can be harmful to health: by radioactive radiation, by noxious 
fumes, by formation of harmful dusts [12]. It is strongly recommended avoiding using materials that release off-gas 
volatile organic compounds into the air, particularly formaldehyde-based finishes, adhesives, carpeting and 
particleboard. Beside surface finishes that must be non-toxic and comply with standards, which implies respecting 
VOC content limit, as well as with restrictions related to other harmful ingredients, the equipment used for children 
activities should be made of materials that do not emit VOC. 
When the given assignment refers to designing or revitalizing old kindergarten, in order to ensure higher air 
quality, the key thing is predicting ventilation system with enough power and equipment, as well as devices for 
mechanical ventilation of certain areas (in the lobby area, toilets, etc.). It is also important to test all materials in 
order to determine the degree of their impact on air quality in rooms where children reside, prior to applying them as 
a final finish. Furthermore, materials which are used for making kindergarten furniture and other preschool 
accessories must undergo these tests.
3.3. Light comfort
Light comfort is defined by the following parameters: daylight, window position, window area, glazing types,
etc. Apart from the above mentioned parameters, light comfort is certainly affected by additional 
installed artificial lighting that comes from built-in light fittings. As for parameters of color and intensity, artificial 
light should certainly be as close as possible to daylight.
Achieving visual comfort and more pleasant stay is reflected in correct amount of light that has been introduced to 
a room. Regarding the amount of luminance required in various indoor spaces in preschool facilities, current 
legislation and regulations in Serbia stipulate that parent units, i.e. rooms for group care, room lighting with 
artificial light sources should be 150lux for incandescent bulb and 250lux for fluorescent lamps, and 60lux for toilets
with artificial lighting. Harry Wohlfarth’s 1983 study of four elementary schools noted that schools that received 
improved lighting and color showed the largest improvements in academic performance and IQ scores. In order to 
achieve more environmentally friendly building, replacement of old light bulbs with new and energy-efficient blubs 
that have significantly lower consumption of electricity is necessary. 
3.4. Aesthetic comfort
Preschool children have the need for facilities that will aid them in physical and mental development. Therefore,
the place where they spend a significant amount of time learning and having fun needs to meet their requirements for 
beautiful, imaginative and attractive space. Beside the need for aesthetically pleasing experience in space, interior 
environment should respond to children’s needs for safe and secure environment. Complete experience of design has 
to be organized in a way which helps children experience and accept kindergarten as a second home. Space designed 
for children must meet certain requirements. In terms of aesthetic comfort, interior should be imaginative and 
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attractive, abundant with content, with purposely designed areas (calm or dynamic interior depending on the purpose 
of the area purpose, e.g. sleeping or playing zones). Achieving cheerful and pleasing experience of kindergarten 
interior areas is imperative for creating good educational environment and must be carried out through proper 
application of colour and texture, pleasant to the eye and touch. Viewed from the perspective of a child, interior 
structure of preschool building should be in proportion with children's abilities to percept space. Identification and 
recognition of interior space elements, their shapes, colours, and size play key role in appropriate perception of 
space. 
Aesthetic comfort may be affected by a combination of: how the whole space appears to the eye, how materials 
feel to the touch, impression of whole kindergarten in combination with the surroundings, how it interacts with 
everyday users, how it is remembered and how children can manipulate it in order to create different space of their 
own. 
4. Color parameter in the context of recoloring preschool facility
As one of the important parameters of space, color in the architecture of preschool facilities can be used to 
enhance preschool environment. Specific colors and patterns have direct influence on health, emotions, behavior, and 
performance of children.  Preschool facilities require careful and precise choice of colors, given that the basic 
beneficiaries of these institutions are children in a sensitive phase of growth. Thus, it can significantly contribute 
to children's progress to adulthood.
Color is a second language by which children understand space and orient in it [13]. The child needs to 
understand color because it gives him the psychological impression.  Architectural- visual effects in interior and 
exterior of preschool institution are important for children’s feeling comfort and their need to get closer to the 
identity of the house that replaces their home. Hence, architects are making continuous efforts to use predominantly 
natural and warm materials (wood, brick) forms, plastics and colors to come closer to children's imagination [12].
Color has multiple aesthetic and functional applications in architecture. Children learn colors by associating them 
with items of corresponding color and their response differs from adults' reaction. If you are to communicate with 
children, color can become your ally. However, you need to use the color language correctly [14]. Beside aesthetic, 
color has multiple functional applications in architecture. Color can be used to differentiate, contain, unite, equalize, 
and emphasize design elements of the space. For instance, color can enhance visual interest and focal points while 
relieving eyestrain, point to entrances and exits for safety and identity, and ultimately create a unique sense of place 
that welcomes both the children and community. Color can be used to modulate a building’s appearance and bring it 
into harmony with its surroundings, make a building appear pleasant or oppressive, correct proportions, eliminate 
monotony, and establish individuality among buildings or building elements.
5. Role and importance of colour in preschool facilities
"It is an old philosophic statement that color can improve urb-architectonic, artistic world, connect forms, build 
new and remodel old visual space, change spiritual coordinates, radically enhance the cliché of general and universal 
forms!". One of the numerous principles of preschool space design, which is cited by Jeffrey A. Lackney, is a rich 
stimulating environment created through the use of different colors, textures and application of "teaching" 
architecture [3]. Visual characteristics of color in the environment intended for education should, among other things, 
provide a relaxing feeling, and at the same time stimulation and support. Visual stimulation actually rewires the 
brain, making stronger connections and fostering visual thinking, problem solving, and creativity. Color enhances the 
degree of attention, helps intellectual development of children through mental stimulations, thereby enhancing their 
creativity, imagination and memory. Negative impact of color, inadequately implemented in children's preschool 
environment is reflected in the eyestrain, glare, and reduced concentration. 
The presence of colors can reduce monotony and passivity of space. Thus, in the areas of children's preschool 
institutions, different colors should be included and applied in order to reduce the monotony of space, foster and 
refresh visual perception. However, it is important to find moderation. Excessive use of colors (more than six colors) 
in the environment represents an effort for children's cognitive abilities. On the other hand, there is an opinion that 
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the children’s objects for play and props for different types of activities are themselves colorful enough, so it is 
advisable that space coloring be reduced or monochrome.
6. Impact and choice of colours
Colors in preschool facility interior should be in proportion with children's comprehension of space and its 
components. Color is associated with physiological and psychological states of both children and adults. Due to eye 
exposure to a particular range and composition of colors, physiological impact of colors is reflected in changes of 
blood pressure, temperature, heart rate, breathing, and brain activity. Additionally, color has a strong impact on our 
emotions and feelings. In this context, some colors are associated with several different emotions and vice versa, i.e. 
some emotions may be associated with more than one color.  Studies have shown that bright colors, such as yellow 
and green, arouse positive mood, while darker colors give raise to a negative mood. According to Taylor and Gousie, 
warm colors evoke muscle activity and increase blood pressure, while cool colors calm and relax [15]. The existing 
regulations (Norms for Planning, Constructing and Equipping Preschool Institutions) suggest the use of bright and 
still colors for children's group stays rooms. There is no single opinion on coloring preschool facility area, i.e. 
opinions are based on personal ideas and perceptions of children's space designers.
7. General proposals for Serbia
Aesthetic requirements are certainly associated with attractiveness, creativity, imagination and diversity of the 
area, expressed through a combination of color, texture, shape, volume, etc. which make children’s stay in preschool 
facility indoor environment pleasant and stimulating. Moreover, physical environment of preschool premises is to 
have a learning feature which leads to various and useful findings. Kindergarten located in Tychy, Poland has 
refurbishment bathroom units which are shaped in the form of learning aids (Figure 4). Bathroom features include 
large panels which appear from the ceilings in vivid colors with attached symbols, such as numbers and letters. The 
idea is to produce an environment which will not only provide children with pleasure and enjoyment, but also offer 
elements with double function. In this way, bathroom becomes a learning environment as well. 
Fig. 4. Kindergarten bathroom in Tychy, Poland by RS+ Robert Skitek- Colorful refurbishment
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8. Revitalization of preschool facilities in terms of coloring
The fact that macroambiance units of global urban agglomerations do not have sufficient areas intended for 
children, nor volumes that are adapted to their needs in functional, esthetic and coloration terms, motivates us to 
consider their remodeling, and establishment of new order among these volumes. New age includes processes by 
which the spirit and identity of the building are transformed and reshaped into new refined state. Revitalizing steps 
and actions can certainly affect the improvement of not only physical and energy performances of buildings, but also 
its ambient and aesthetic properties. The revival of partly or completely impoverished and outdated preschool 
facilities should imply implementation color elements (colorize façade and the inner planes, as well as replacement 
of old equipment with new equipment coloring). 
A significant proportion of preschool facilities throughout Serbia implies structures built in the second half of the 
twentieth century. Analyzing the buildings of Southeastern Region of Serbia (sample of 32 preschool buildings) in 
terms of coloring outside façade planes of the indoor environment and equipment, has proved lack of inspiring 
elements of the external and internal environment (general devastation of interior and exterior, Figure 5, Figure 6). 
Light wall and ceiling surface tones, natural-looking façade planes dominate in these buildings, while intense tones 
are present in children's accessories and children's activity products [16].
Fig. 5.  Kindergarten "Snezana", Knjazevac.
Fig. 6. Kindergarten "Lane", Leskovac.
Therefore, based on the conducted research, it can be concluded that coloring surfaces and equipment is necessary 
in the process of revitalization of these properties.  
Based on the above analyzed and considered, it can be concluded that color, among other architectural elements, 
is the language of visual identity of physical structures. With their form, function, materialization, the applied 
textures and color composition in preschool facilities should provide a pleasant and comfortable environment that 
will certainly be the basis for further successful and effective promotion and development of children. Designers’ 
target should be creating inspiring and challenging preschool environment which is versatile enough to meet 
numerous needs of children (Figure 7, Figure 8, Figure 9).
746   Danica Stankovic et al. /  Procedia Engineering  117 ( 2015 )  737 – 750 
Fig. 7. Renovated group room . Fig. 8. New installed fittings in.
Fig. 9. Renovated wardrobe and kindergarten Trnovo group room sanitary facility.
The result of this research is perceived as a contribution to decision-making in the procedure of coloration of 
preschool facilities intended for educating children.
9. The interior of preschool environment in terms of upgrading value and quality of space
The aim of preschool education is to ensure healthy and happy childhood, conditions for positive physical, social, 
intellectual and emotional development, basis for upbringing stabile personality and further successful education of 
the youngest generation. In order to accomplish the required comfort of preschool facility occupants, the space is to 
meet certain demands in terms of functional, shape and materialization aspects. Taking into account the significance 
of preschool stage in the development of the child's personality, comfort level of the existing kindergartens is to be 
harmonized with contemporary norms. 
Some researches are based on examination of the parameters of preschool facility physical environment, having in 
mind that they have intensive impact on children’s behavior. The study of Stankovic aims at determining and 
recording children's developmental needs in relation to the space in which they reside, as well as the properties 
that should characterize this space in order to promote ambient values and quality of space. Several papers treat the 
problems of redesigning kindergarten façades [17; 18], while redesigning of the interior environment is treated in 
smaller portion. The focus of this part of the research is on redesigning the interior of preschool facilities in the 
context of upgrading ambient values and space quality. 
Interesting and attractive appearance of the building, pure arrangement of group premises and use of various 
materials in their natural state will support children’s curiosity and provoke them to begin exploring themselves. In 
this context, preschool education implies offering children possibility to learn through exploring and experimenting. 
As in the example of Sjötorget kindergarten in Stockholm (Figure 10), free parts of the wall and deep benches set on 
the window frames provide the space for individual creative activities, while varying ceiling heights provide children 
with different and variable perception of space. Lighting can also contribute to exciting and interesting experience of 
the interior space. Of course, the classrooms should have as much natural light as possible. However, uniform 
illumination is not always an advantage. Children sometimes feel the need for peace and quiet and prefer darker 
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places where they can retire. Children often find spots of artificial light more agreeable than the ones with bright 
light, even when the ceiling is light. Such approach is recognized in the design of Traumbaum Day Care Centre
interior, in Berlin (Figure 11).
Fig. 10. Sjötorget Kindergarten, Stockholm.
Fig. 11. Traumbaum Day Care Centre, Berlin.
If there is no separate space for other activities and dining, accommodation of large number of children in the 
same room throughout the day results in overcrowded space. For this reason, either several rooms with the size larger 
than the standard ones are designed, or other rooms outside the group rooms are provided. Gallery space is 
particularly good for these purposes. The purpose of gallery space is providing additional area for isolation and 
allowing children to experience the space from a different perspective. The space below the gallery can be 
transformed into a retreat for peaceful entertainment. 
Problems encountered in the design process and later in the exploitation of these unique areas for children's stay in 
preschool facilities, indicate the need for partial or complete separation of individual segments of group rooms for 
undisturbed realization of planned activities. The normative of European countries has regulations that require that 
area for children's stay is accompanied with even special auxiliary facilities for certain activities. Connecting two 
group rooms with retractable partitions has proved to be a good principle. Apart from the interior flexibility of 
staying spaces, the working program often schedules connecting of the same or close age groups, which is realizable 
by removing the movable partitions between the adjacent rooms. In this case, a series of rooms can be flexibly used, 
which makes children monitoring simple. Glass walls or interior fenestration between the classrooms and play areas 
in halls provide an exciting visual connection with children and enable easier personnel supervision. Multifunctional 
rooms are neutral, so they can be change when necessary, leaving space for children and their creative ideas. Such 
space becomes the place where children can eat together, which generally saves space, since it is not necessary to 
provide separate dining rooms for children.
Majority of kindergartens in Nis was built during 1970s and 1980s, and little has been invested in them since then. 
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These kindergartens do not meet the current norms in many aspects and thus need to be revitalized. Revitalization is 
welcome because of unsatisfactory energy efficiency and inadequate functional aspects of these buildings. The 
process of revitalization is also a good opportunity to remodel kindergartens in order to increase ambient value of 
these buildings. The basic goal of the planned research is finding a practical model of remodelling the interior of 
preschool institutions in Nis, as typical urban environment. The innovation potential has been analysed on proposed 
remodelling of the interior of kindergarten “Bajka”. 
Kindergarten “Bajka” was constructed in 1975 in Nis and was the typical representative of kindergarten 
architecture of that time. Total area of kindergarten “Bajka” is 725sqm, and is currently accommodating 150 
children. Kindergarten “Bajka” has been chosen as the most representative example, which would help apply the 
obtained results from this research onto the other kindergartens with similar characteristics. Analysing the current 
state of affairs, the conclusion is that, in architectonic, i.e. spatial-functional and formal terms, kindergarten 
„Bajka“does not satisfy contemporary psychological requirements of children’s stay in preschool facilities. 
Remodelling of kindergartens implies improving ambience values and quality of space. Considering the observed 
unfavourable conditions in this kindergarten, the initial priorities in redesigning of the interior environment have 
been identified: modernization of furniture and equipment, application of appropriate materials (quality, texture, 
color), provision of multifunctionality of the block with teaching implements and spatial linking of the group rooms 
and surrounding facilities (Figure 12, Figure 13). Architectonic expression includes “playfulness” and authenticity of 
the form, its multi-layered interpretability, as well as visual harmony, use of various types of materials and their 
combination, diversity and warmth of the applied colorations through association with the items children can be 
emotionally related to.
Fig. 12.  Intervention in the interior organization of space
Fig. 13. Proposition for remodeling of the interior of the group room in the kindergarten „Bajka“(Author of the model: V. Nikolic)
Particular attention should be paid to shaping and materialization of the interior space where children spend time, 
since the way children experience it is important for their development and has a very positive impact. Interior 
architectural space elements define the identity of kindergarten interior space with the intention of supporting 
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physical characteristic of space that represents children’s requirements. Space where children spend time is to be 
organized and equipped in the manner that supports child’s needs and provides privacy, shelter and isolation. Certain 
conclusions from this research can be implemented in innovation of other kindergartens in Nis, but also of those with 
similar characteristics in the whole Republic of Serbia.
The main disadvantages of the interior space of kindergarten “Vilin Grad” are: lack of daylight and insufficient 
ventilation of central space for playing, unnecessary division of space that disrupts continuity and openness of the 
central area, lack of elements in the interior that would help developing motoric, creative and orienteering skills of 
pre-schoolers (Figure 14). Proposition for remodelling implies introducing series of imaginative sequences of new, 
bright colours, light and geometric emphasis on the ceiling. In terms of encouraging preschool children to be 
physically and mentally engaged in the space, series of objects with a unified final facing, which would create a 
single continuous unity, are proposed. Open and closed elements in the interior that encourage mental and physical 
activity are analogous to the natural environment. Natural materials, bright colours and wooden walls coated with 
recycled elements along the height, provide a feeling of warmth and security. Unification of space and continuity of 
the surfaces are achieved by identical final processing of the floors and walls. Area with the existing openings on the 
roof is increased, which meets the requirements in terms of brightness and natural ventilation.
Fig. 14. Kindergarten “Vilin Grad” and proposed remodeling of interior design (Author of the model: P. Avramovic)
10. Conclusions
Substantial part of preschool construction fund in Serbia is more than 30 years old. Majority of buildings were 
built in the second half of the twentieth century. Research work has been carried out on 32 preschool facilities 
located in the south-eastern region of Serbia. Damage and imperfections of the parts of physical structure and the 
entire facility are caused by numerous outer surrounding factors, such as: natural-atmosphere influences, intentional 
acts of people, as well as internal factors which refer to the facility itself (type of applied materials). The stated 
influential factors have disturbed children’s comfort within facility and outer surrounding. Therefore, it is necessary 
to initiate implementation of revitalizing steps and make internal environment suitable for children’s needs.
In order to achieve better utilization of preschool facilities it is necessary to apply new technologies and
knowledge about children’s needs in terms of the space in which they reside. Systematization of children's needs and 
possible features of the space in preschool premises where children spend time has been done taking into 
consideration the level of positive influence that space can have on children’s abilities, development, cognition 
process and socialization. By analysing physical environment factors, i.e. social group of factors and architectonic-
constructive group of factors, one may conclude that the mentioned groups of factors correlate with positive children 
development. Revitalization of internal environment of preschool facilities includes implementation of complex 
measures which affect improvement of physical, acoustic, aesthetic, light and air comfort. Considering pleasurable 
children stay in preschool facilities, it is advisable to raise comfort level by implementing new technologies, 
materials of improved quality and introducing new environmentally friendly materials and equipment in the area of
internal environment.
Colour in the architecture of preschool facilities is one of important parameters of space and has direct impact on 
children and indirect influence on the quality of preschool education. In addition to other parameters of comfort, in 
order to reach appropriate aesthetic comfort correct nuances should be administered, because colour is very closely 
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related to physical and emotional development of preschool children. Therefore, making the right decision about the 
choice of colours is essential for creating an environment where children are visually stimulated and encouraged to 
explore the area and learn. Inspiring and challenging preschool environment, which is versatile enough to meet 
numerous needs of children, should be done by introducing the element of colour. Additionally, colour can be used 
to differentiate, contain, unite, equalize, and emphasize design elements of the space. Defining the correct choice of 
colours and tone helps children understand the physical structure of space. Based on children's unit stay, warm tones 
are preferred as they create a relaxing atmosphere in which children can focus on their predicted performance of 
daily activities. Warm colours can be used to reduce the scale and size of large spaces, making them more intimate, 
too. Cool colours visually enlarge the space, making it less confining.
Based on the conducted research of revitalization processes, it can be concluded that it is necessary to include and 
involve area refining by colouring surfaces and equipment. It is certainly necessary to analyse the process in details, 
as well as to assess the necessary extent of reviving the space by colouring (proper selection of positions that need to 
be painted, the correct choice of colours and nuances).
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